'most deserving student of mathematics and physical science in the College'. At Stellenbosch, as at school, he read widely, but his contemporaries retain no recollection of signs of the important career he was to make for himself later. Amongst his professors at Stellenbosch was J. T. Morrison, a pupil of Chrystal and Tait, a fine teacher and a man of scholarship.
In 1908 van der Bijl went to Germany to enter upon postgraduate studies and research. After spending a semester at Halle, he moved to Leipzig to work under Wiener, des Coudres and Jaffe. Three very full years in Wiener's laboratory were devoted to experimental work on the nature and behaviour of the ions produced by a strong radium source in liquid dielectrics, such as hexane and carbon disulphide. Jaffe had just completed a series of experiments which appeared to indicate that the Thomson-Rutherford equation
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did not apply in the case of ions formed in liquid dielectrics. The experimental difficulty in these experiments arose from the very small mobility of the ions, which meant that the process of sweeping them up with an electric field so as to measure their total charge, and hence their number, took about 3,000 times as long as in the case of gaseous ions. During this time, leakage of charge in the measuring equipment and diffusion of the ions gave rise to unwanted effects and interfered with the accuracy of the measurements.
Van der Bijl, with Jaffe's guidance, was able to overcome these difficulties and to show that the Thomson-Rutherford equation correctly expressed the behaviour of liquid ions. He measured their mobilities and diffusion coefficients and showed that they carried the same elementary charge as the natural hydrogen ion.
His sound university training in South Africa stood him in good stead at Leipzig and since he was better equipped than his German contemporaries in mathematics and physics he was able to devote most of his time to research work. Following on his experimental work he considered the theoretical basis for the motion of ions in very viscous media, such as vaseline.
After obtaining his doctor's degree in March 1912, van der Bijl was appointed assistant in physics at the Royal School of Technology in Dresden under Hallwachs, the well-known worker on the photoelectric effect, who gave to him the problem of evaluating the sources of error in determinations of the velocity of emission of photoelectrons. At the time there were serious differences between the results of various experimenters. Van der Bijl's analysis of the causes of these differences was published in 1913. It was noteworthy for the fact that he laid his finger on an important error in much previous work in which photo electron velocities had been determined by using grids to set up retarding fields. This was the stray field from the 'plate' used in the experiments, a field which penetrated the interstices of the grid and exercised on the electrons an influence which had previously been disregarded.
While he was finishing off this work, van der Bijl was visited by Professor 1913 that this device had great potentialities in telecommunications as an amplifier and as a detector of electro magnetic waves. The chief factor which stimulated its large-scale development in the United States was the pressing necessity for an improved system of telephone communication over long distances. Before it could be used for this purpose, much had to be done to study its performance in detail and to arrive at designs suited for commercial production and for various applications.
Van der Bijl, by great good fortune, was ideally equipped to undertake the study and improvement of the Audion. Though it was used for a different purpose, it was in essence a replica of the photoelectric tubes on which he had spent a year or more in Germany, with a filament substituted for an illuminated zinc plate as the source of electrons. He found that the equations which he had established in Dresden to describe the action of the electric fields of grid and plate upon photoelectrons could be adapted to describe the behaviour of the Audion in a now well-known fundamental equation. This states that, given a filament emitting electrons in an evacuated space, the application of a gridfilament potential difference, Eg, and a plate-filament potential difference, leads to a flow of current, 7, to the plate given by
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where e is a small correction for contact potential and velocity of emission, usually unimportant, and
[ xi s a constant. From this it follows that a motive force e impressed upon the grid circuit produces an amplified electro motive force /xe in the plate circuit. By establishing experimentally that the amplification factor, is a constant depending only on the structural parameters of the arrangement, van der Bijl with this equation created the basis for the future design and development of the three-electrode valve.
Under certain circuit conditions and for certain ranges of values of Eg and , the variations of the output current I satisfactorily represent the variations in the input voltage Eg and the valve can be used as an amplifier. But the function is not a linear one and under other circuit conditions the device can be used as a detector of received high-frequency currents and as a means of modulating transmitter high-frequency currents in order to convey information. Its use as an oscillation generator requires yet another circuit arrangement and a different control of the regions in which the variables are permitted to operate.
To design valves to meet all these requirements, it was necessary to know the form of the function / very closely for different constructions and spacings of the electrodes. This was done by van der Bijl in a long series of laboratory experiments. On the practical development and quantitative design of the first commercial triodes he worked with Dr H. D. Arnold. Their efforts were quickly crowned with success; the summer of 1914 saw the three-electrode valve installed as an amplifier or 'repeater' on a commercial system of telephone communication connecting New York and San Francisco. In March 1915 it was used for the first time to transmit speech by wireless from New York to Wilmington, Delaware, and in the winter of 1915 to Paris and to Honolulu. For this last purpose, van der Bijl developed the grid type of modulation now widely used. With Arnold he originated the equally well-known 'masteroscillator' circuit for wireless transmission and for multiplex carrier telephony, in which the high-frequency energy is generated and modulated at low power and then amplified as much as is needed for transmission.
His work on the design and theory of the new device and the mathematical basis of its operation led to a treatise on The thermionic vacuum tube which he published in 1920. This was the first book on the subject and remained a standard work for many years.
Of van der Bijl during his seven years in the United States, Dr O. E. Buckley writes:
'Dr van der Bijl is remembered by his associates as a hard worker who concentrated on his job from morning until night with single-minded purpose. He applied himself with great thoroughness to the subject of his interest at the moment and particularly had a great interest in scientific details. It was perhaps because his interest in the subject of his work was so intense that he gave little indication at this time of his future breadth of vision and his capabilities in the field of management. On the other hand, it is noteworthy that he delegated responsibility freely to those who worked under his direction. His advice and guidance were always available to his assistants who nevertheless were free to develop their own potentialities to the fullest extent. He seemed to have a great deal of energy and knew how to get things done.
'Dr van der Bijl took himself quite seriously and exhibited a great deal of dignity. Yet his mind was always open to suggestions and new ideas from any source. He was available to others who wished to consult with him and willing to give his time freely to those in his department who required assistance in their experimental work. He was very considerate of other people and is remembered with a great deal of affection.
'In 1933, thirteen years after he had left New York, he visited the U.S.A. as the representative of his country in the electrical field. After being feted in Washington he returned to the Laboratories in New York for a luncheon with the members of his former department. This was a very enjoyable occasion, well-remembered by those who were present. He was
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Obituary Notices full of amusing anecdotes of his career and it was remarked after he had left that there seemed to be no apparent difference in his manner. He was exactly the same van der Bijl to those who worked with him in his former years in the Laboratory, and it was very evident that he had not lost his sense of humour. 'His passing was felt as a deep personal loss by many of his former associates in the U.S.A.'
Van der Bijl's stay in the United States brought him into close contact with modern industrial methods. In 1919 he wrote a paper on 'Scientific research and industrial development' in which he suggested that much might be done to develop secondary industry in South Africa. An opportunity to carry these ideas into effect came when General Smuts offered him the post of Scientific and Industrial Adviser on Industrial Development in the Department of Mines and Industries. In 1920 van der Bijl returned to South Africa to take up this new post.
The opportunities offered in this position were great and he seized them boldly. There were some who thought that the heavy expense of developing secondary industry in a small country was not justified, but van der Bijl proved a doughty fighter and many of those who at first opposed him later became strong supporters of his ideas. This is not the place to give a detailed account of the history of the industrial developments for which he was largely responsible, but the following short account will indicate with what energy and ability he turned from a research worker to a business executive and technological director.
His first major enterprise was connected with the creation of an Electricity Supply Commission charged with the function of supplying power through out the country, particularly for industrial use and for electric traction on the railways. This body is a non-profit public-utility company whose initial capital was supplied by the State and whose control is vested in a Board nominated by the State. Apart from this and the appointment of the Commission's auditors, the Government has no direct control over the Commission's activities.
The successful working of a company of this nature, operating as a mixture of State and of private enterprise, largely depended on its Chairman. Van der Bijl remained at the head of the Commission from 1922 until his death in 1948. The original capital supplied by the State has been returned to the Treasury. Its present capital from public subscription is forty-five million pounds and it is about to embark on a very large scheme of expansion in rural and industrial electrification, including the supply of power to the new goldfields of the Orange Free State.
His next and most important contribution to South African industrial develop ment was the establishment of the South African Iron and Steel Corporation (Iscor) on similar public-utility lines. Though private enterprise had already developed a small iron and steel industry in the Union, its future depended upon a protectionist policy and any large expansion needed the same type of financial assistance from the State as had been given to the Electricity Supply Commission.
There was considerable opposition to Iscor at its inception and it met with criticism in its early years, when the world depression of the nineteen-thirties enabled South Africa to import steel very cheaply. The venture encountered the initial difficulties to be expected in a country new to large-scale steel production, with raw materials which gave trouble and with technical staff most of whom were new to the industry. But the enterprise, which van der Bijl also headed from its first creation in 1925 until his death, has proved in the end an outstanding success. It is to-day producing more than half a million tons of steel a year and is shortly to expand its output to double this figure.
For many years van der Bijl made the development of Iscor his main work and he spent much time studying its technical problems and visiting overseas steel plants. As an off-shoot of his interest in steel he also founded an African Metals Corporation for the local manufacture of alloy-steels.
His next new industrial enterprise, on the preliminaries to which he worked just before the outbreak of the Second World War, was the creation of the Industrial Development Corporation, again a Government-financed publicutility company, which was established to provide financial and technical assist ance to industrial ventures whose prospects were sound but which needed capital and technical guidance. This Corporation was established in 1940 and he was its Chairman for the first three years.
At the outbreak of war in 1939 the Union Defence authorities were faced with the heavy task of enrolling and training large forces whose provisioning and equipment presented a considerable problem. In November 1939, General Smuts, who was both Prime Minister and Minister of Defence, set up what was virtually a Ministry of Supply with van der Bijl at its head, to arrange for the purchase or manufacture of all the requirements of the Defence Department. This meant creating a large buying organization to explore possible local and overseas sources of supplies and material and also the marshalling of every possible source of production in the Union.
After Dunkirk, it became evident that South Africa would have to manufacture on a much larger scale than had been thought either desirable or possible. For this purpose van der Bijl, as Director-General of War Supplies, pressed all the engineering and industrial resources of the country into service. South Africa's effort was coordinated with that of India, Australia and New Zealand, and as a member of the Eastern Supply Group its war production was part of a planned programme intended to lessen the great strain on the United Kingdom and on shipping. Each country in the Group supplied her own requirements as far as possible and offered any surplus to other members of the Group. If the surplus was not needed in the Eastern theatre, it went to fill the needs of the United Kingdom. As a result of this arrangement South Africa became an important workshop for the Middle East theatre of war, manufactured millions of spares of many types and effected repairs to aircraft and ships. She turned with success to the production of guns, bombs, armoured cars, precision instruments, military explosives and ammunition and, in addition, supplied much in the way of clothing, blankets, boots and canned foods to the military forces of the Allies.
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In this work van der Bijl had many able assistants and the willing cooperation of the engineering firms and the various Government workshops, but to him must go the chief credit for the efficient war-supplies machine which was built up in South Africa.
At the end of 1942, when war supplies were adequately organized and civilian shortages became severe, he was asked by the Prime Minister to take over the organization and control of 'common user' goods and raw material, whose importation into the country was regulated by the combined control machinery set up by the United States and the United Kingdom. As Director-General of Supplies he was occupied with this greatly increased responsibility till September 1945, when he handed back to the Government the control of both war and civilian supplies.
After the close of the war, van der Bijl directed his energies to three further projects. The first of these was the expansion of his steelworks into a new area, on the banks of the Vaal River near Vereeniging, at Vanderbijl Park. Here it was planned to provide factories and housing for a quarter of a million workers, a considerable proportion of whom would be natives, living not in compounds but with their families. The second was the establishment, in the same region, of the Vanderbijl Engineering Corporation for the manufacture of heavy engineering equipment, and the third was the foundation, in association with American interests, of the South African Marine Corporation, to provide a South African shipping line between the Union and the United States.
Illness overtook him before any of these projects had been more than half completed and he died in his sixty-first year, on 2 December 1948.
Van der Bijl's first wife was Florence Wagner, an American girl whom he met while she was a music student in Germany and married in the United States in 1915. There were no children of this marriage. In 1942 he was married again, to Ethel Buxton, by whom he had a son and two daughters.
He was elected a Fellow of the Society in 1944. He was a Foreign Associate of the National Academy of Sciences of the United States, an honorary member of the Koninklijk Instituut van Ingenieurs of Holland and a Fellow of the Royal Society of South Africa. He received honorary degrees from the Universities of Stellenbosch and Cape Town and was Chancellor of the University of Pretoria from 1934 until his death.
Van der Bijl's immersion in technology and industry after he left the United States left him little time for continuing his interest in science. As a man he had considerable presence and dignity and a keen sense of humour. He showed a strong personal interest in the happiness and living conditions of all who served under him and he commanded their loyalty and admiration.
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